Objective : Ruptured vertebrobasilar (VB) saccular aneurysm is a difficult lesion to treat, and is associated with high rates of morbidity and mortality. The aim of this study is to investigate the risk factors associated with the clinical outcome of ruptured VB aneurysms.
INTRODUCTION
Ruptured vertebrobasilar (VB) saccular aneurysms account for 2.7-5% of ruptured intracranial aneurysms. 8 ) 18) For the past several decades, surgical clipping has been the standard treatment for ruptured VB aneurysms. 13) 18) However, in recent years, the use of endovascular coiling has become more common. In recent randomized trials, the relative risk of unfavorable outcomes for coiling versus clipping was 0.41, with an absolute decrease in risk of 27%. The authors reported that coiling was the preferred modality for patients with ruptured VB aneurysms. 16) Nonetheless, the rates of morbidity and mortality for ruptured VB aneurysms remain high. 17)18) In a large series of 342 ruptured VB aneurysms, favorable outcomes at three months were achieved in 59% of cases and the mortality rate was 27%. 18) To the best of our knowledge, few reports investigating the risk factors associated with clinical outcome after endovascular coiling in patients with ruptured posterior inferior cerebellar artery aneurysms have been reported. 5)7) Also, few studies of risk factors associated with clinical outcome in ruptured VB aneurysms can be found in the literature.
3)11)13)
Therefore, we performed a detailed review of the clinical outcomes of patients with ruptured VB saccular aneurysms and analyzed the risk factors associated with unfavorable outcomes.
MATERIALS AND METHODS

Patient population
We retrospectively collected demographic, clinical, 
Statistical analysis
The following factors were included in the analyses: All data are presented as mean ± standard deviation.
In univariate analysis, the independent Mann-Whitney 
RESULTS
Demographic and clinical outcomes
The mean age of patients was 59.3 ± 13.1 years; five were males (17.2%) and 24 were females (82.8%).
Initial Hunt-Hess grades were good (grade I, II, III) in 18 patients (62%) and poor (grade IV and V) in 11 patients (38%). A summary of the locations and sizes of aneurysms is shown in Table 1 . The most frequent type was basilar tip aneurysm (55.1%), followed by posterior inferior cerebellar artery aneurysm (24.1%).
Seventeen patients (58.65) were treated with surgical clipping and 12 patients (41.4%) were treated with endovascular coil embolization. Acute hydrocephalus occurred in 11 patients (37.9%).
In the clipping group, 13 (76.4%) aneurysms were located on the basilar tip, followed by three posterior inferior cerebellar arteries and one superior cerebellar artery. There were six procedure-related complications (35.2%); four perforator injury, one remote cerebellar hemorrhage, and one temporary lower cranial nerve palsy.
In the coiling group, four (33.3%) aneurysms were located on the posterior inferior cerebellar artery, followed by three posterior cerebral arteries, three basilar tips, and two superior cerebellar arteries. There was one procedure-related complication (8.3%); cerebellar hemorrhage of unknown origin.
After three months, 17 patients (58.6%) had favorable outcomes and 12 patients (41.4%) had unfavorable outcomes. We did not experience patients with rebleeding of any treated aneurysms during the follow-up period.
Risk factors affecting outcome
Results of univariate analysis revealed that the pres- Table 2 .
Results of multivariate analysis indicated that initial
Hunt-Hess grade IV-V and the presence of acute hydrocephalus were independent predictors of un- Bakker and colleagues 1) reported that in terms of clinical decision-making, coiling and clipping are long-term equals. In our study, no significant difference in clinical outcome was observed between the clipping and coiling groups (p = 1.000).
One retrospective study reported a procedure-related morbidity rate of 30% in the clipping group and 9.5% in the coiling group in management of a basilar apex aneurysm. 2) In our study, we found that procedure-related morbidity is more frequent in the clipping group (35.2% vs. 8.3%).
In our study, symptomatic vasospasm was observed in only two patients. Accordingly, in contrast with anterior circulation aneurysms, symptomatic vasospasm does not affect clinical outcome. As previously reported, this finding may be attributed to the better collateral channels of posterior circulation. 
CONCLUSION
In this study, we found that the clinical outcomes were related to the initial Hunt-Hess grade and the presence of acute hydrocephalus in ruptured saccular VB aneurysms. Further investigations will be needed in order to clarify the risk factors affecting clinical outcomes in these aneurysms.
